5
(Y2H) experiments with the mating-based split ubiquitin system (MbSUS) (Supplementary 9 8 Fig. 1b ). Ten of the proteins were shown to interact with CEPR2 in the MbSUS assays 9 9
( Supplementary Fig. 1b ), including NRT1.2 (numbered as 46), which has previously been 1 0 0 identified as an ABA and nitrate transporter (Huang et al., 1999; Kanno et al., 2012) . We thus 1 0 1 focused on NRT1.2 in subsequent experiments investigating the interaction mechanisms in 1 0 2 the ABA signaling pathway.
0 3
To further confirm the interaction of NRT1.2 and CEPR2, firefly luciferase 1 0 4 complementation imaging (LCI) assays were carried out. The results indicated that NRT1.2 1 0 5 interacted with CEPR2 in vivo (Fig. 1a ). We then co-delivered the corresponding constructs 1 0 6 of CEPR2 and NRT1.2 into tobacco epidermal leaf cells to perform bimolecular fluorescence 1 0 7 complementation (BiFC) assays. Reconstituted YFP proteins and the plasma membrane (PM) 1 0 8 marker N-(3-triethylammomiumpropyl) 4-(p-diethylaminophenylhexa-trienyl) (FM4-64) were 1 0 9 co-localized on the PM (Fig. 1b) . These data confirmed the interaction of NRT1.2 and 1 1 0 CEPR2.
1
The differential phosphoproteome analysis showed that the phosphorylation sites are 1 1 2 serine 277 and 292 residues (Ser 277 and Ser 292 ) (Supplementary Excel 1). These two sites 1 1 3 located in the cytosol loop region of NRT1.2 between two of the 12 transmembrane regions as 1 1 4 shown in Fig. 1c . CEPR2 has a cytosol kinase domain as shown in Fig. 1c , too. Therefore, 1 1 5 NRT1.2 might be phosphorylated by the kinase domain of CEPR2. To text this, we carried 1 1 6 out MbSUS assay using the cytosol loop region of NRT1.2 (NRT1.2 loop ) and series constructs 1 1 7 used in the previous report (Yu et al., 2019) . The results indicated that the NRT1.2 loop 1 1 8 interacted with the kinase domain of CEPR2 (CEPR2 KD ) ( Fig. 1d ). Then we expressed 1 1 9 recombinant NRT1.2 loop -GST and CEPR2 KD -His in E. coli. We used the purified GST 1 2 0 proteins to perform pull down assays and found that CEPR2 KD was pulled down by 1 2 1 3 3 2
For plant breeding, overexpression of non-phosphorylated NRT1.2 is better than natural type 3 3 3 because that it promotes plant growth under both high and low nitrate conditions. total protein extraction, the TCA/Acetone extraction method was used to isolate total proteins 3 5 3 from CEPR2-OE-9 and WT seedlings grown in 1/2 MS for seven days as described by Pi et al 3 5 4 (Pi et al., 2016) . See Supplementary Figure 1a for a detailed description.
3 5 5
MbSUS, BiFC, and LCI assays 3 5 6
The MbSUS assay was performed as described in a previous study (Obrdlik et al., 2004) ; 3 5 7 detailed descriptions of associated experimental principles and methods were given in a 3 5 8
previous study (Yu et al., 2019) . In brief, for NubG fusions, PCR products were cloned and 3 5 9
transformed with pNXgate, cleaved by EcoRI and SmaI, into the THY.AP5 yeast strain.
6 0
Strains were selected on synthetic dropout (SD) medium lacking tryptophan (W) and uracil 3 6 1 (U). For CubPLV fusions, pMetYCgate, cleaved with PstI/HindIII, was transformed (together 3 6 2 with PCR products) into the THY.AP4 yeast strain. Transformants were further selected on 3 6 3 SD medium lacking leucine (L). Clones from each transformant were incubated on SD media 3 6 4 lacking leucine, tryptophan, and uracil (SD-Trp/-Leu/-Ura; SD-WLU) at 30°C for three days.
6 5
To detect protein interactions, colonies were spotted onto control media (SD-WLU), as well 3 6 6
as onto selection media lacking leucine, tryptophan, uracil, adenine, and histidine 3 6 7
(SD-Trp/-Leu/-Ura/-Ade/-His; SD-WLUAH). Colony growth was monitored for 3-6 days.
6 8
Luciferase complementary imaging (LCI) assays were performed as previously 3 6 9
described (Chen et al., 2008; Xu et al., 2018) . In brief, the full-length CDS of CEPR2 was 3 7 0 Waltham, MA, USA).
8 0
BiFC assays were performed as described previously (Waadt and Kudla, 2008 To characterize the interaction between CEPR2 and NRT1.2, the CDS sequences 3 9 5 encoding the cytosol loop region (232-346 aa) of NRT1.2 and the kinase domain (642-977 aa) 3 9 6 of CEPR2 were respectively fused with GST and His tag in pGEX-4T-1 and pET30a-His 3 9 7
vector to obtain pGEX-4T-1-GST-NRT1.2 (NRT1.2-GST) and pET30a-His-CEPR2 KD -His and all seeds were harvested simultaneously. Germination assays were performed as 4 3 0 previously described (Chen et al., 2014) . In brief, the seeds were surface-sterilized and 4 3 1 incubated on 1/2 MS medium with or without 1 μ M ABA in the dark at 4°C for three days.
3 2
The germination was calculated every 12 h; germination was defined as the emergence of the 4 3 3 radicle through the seed coat. At the end of the three days, germination rates were calculated.
3 4
To assess growth, sterilized seeds were grown vertically on 1/2 MS medium with or without 1 4 3 5 μ M ABA for seven days. The root lengths of at least 20 seedlings of WT, mutant, or 4 3 6 transgenic lines were measured using a ruler, and mean root length was calculated.
3 7
Cell-free assays 4 3 8
To investigate the effects of CEPR2 on NRT1.2, the protein levels of NRT1.2-GST were 4 3 9
detected after incubated with total protein extracts from CEPR2-OE-9, cepr2-1, and WT 12,000 rpm for 10 min at 4°C. After centrifugation, the supernatants were collected. About Supplementary Table   4 7 4 2.
7 5
Assays of ABA-import activity in the yeast system 4 7 6
The coding sequences of PYR1 and ABI1 were amplified by PCR and inserted into the 4 7 7 pGBKT7 and pGADT7 plasmids, respectively. Then, the plasmids were co-transformed into 4 7 8
Saccharomyces cerevisiae Yeast Gold cells. Successfully transformed colonies were 4 7 9
identified on SD media lacking Leu and Trp (SD-WL). To detect ABA import activity levels, 
8 5
Growth photos were taken after culturing for 2-3 days. Yeast transformants were then 4 8 6 transferred to 5 mL of SD-WLUAH liquid medium and incubated at 30°C for 8 h in a shaker.
8 7
The absorbance at 600 nm was measured using a spectrophotometer (T6, Pgeneral, Beijing, 
0 5
Xenopus oocyte cells injected with the 25 nL water were used as controls. To measure ABA 5 0 6 content, Xenopus oocytes cells were incubated in MBS with or without 10 μ M ABA for 6 h 5 0 7
after washed five times with MBS. ABA contents were measured using liquid 5 0 8 chromatography-tandem mass spectrometry (LC-MS/MS).
0 9
NO 3 transport activity was also quantified by measuring the NO 3 incorporated into 5 1 0 oocytes using isotope labeling. To measure NO 3 concentrations in the Xenopus oocytes, cells 5 1 1
were incubated in 25 mL MBS with Na 15 NO 3 for 3 h after washed five times with 25 mL 5 1 2 MBS. 15 NO 3 levels were measured with an isotope ratio mass spectrometer (IRMS;
1 3
DELTAplus XP, Thermo, Waltham, MA, USA).
1 4
Quantification of NRT1.2 transporter activity in planta 5 1 5
To investigate the effects of NRT1.2 phosphorylation on ABA import in planta, we first 5 1 6 generated transgenic nrt1. (https://www.letpub.com/) for its linguistic assistance during the preparation of this 5 4 4 manuscript.
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available from the corresponding author upon request. Optical densities (OD) at 600 nm of the independent transformants yeast cells. Error bars indicate SEM (N = 3). Bars labeled with different lowercase letters are significantly different from one another (P < 0.05; one way ANOVA). (c) ABA-import activity in Xenopus oocytes expressing NRT1.2, NRT1.2 S292A , NRT1.2 S292D , CEPR2 KD , or NRT1.2 plus CEPR2 KD . Xenopus oocytes injected with water were used as negative control. Error bars indicate SEM (N = 3). Statistically significant differences were identified between pairs of measurements using Student's t-test (***P < 0.001; ns, no significance). (d) Various genotype seedlings including WT, nrt1.2-1, NRT1.2-OE-1, NRT1.2 S292A -COM-8 seedlings grown on 1/2 MS with or without 1 µM ABA for seven days. Error bars indicate SEM (N = 3). Statistically significant differences were identified between pairs of measurements using Student's t-test (**P < 0.01). (e) ABA contents in WT, nrt1.2-1, NRT1.2-OE-1, and NRT1.2 S292A -COM-8 seedlings grown on 1/2 MS or 1 µM ABA for seven days. Error bars indicate SEM (N = 3). Bars labeled with different lowercase letters are significantly different from one another (P < 0.05; one way ANOVA). (f) NRT1.2 protein levels in WT, NRT1.2-COM-1s, and NRT1.2 S292A -COMs seedlings grown on 1/2 MS with or without 1 µM ABA for seven days detected using western blots. RbcL was used as the loading control. Under normal conditions, CEPR2 interacts with and phosphorylates PYLs, leading to degradation and the suppression of ABA signaling. Simultaneously, CEPR2 interacts with and phosphorylates NRT1.2, completely inhibiting ABA-import and stimulating NRT1.2 degradation. Thus, CEPR2 suppresses the ABA response by regulating ABA signaling and ABA import. Along with the environmental stimuli that result in ABA accumulation, ABA import and the ABA response are increased because ABA inhibits the phosphorylation of PYLs and NRT1.2, stabilizing PYLs and NRT1.2, and thus restoring the ABA binding ability of PYLs, as well as the ABA-importing activity of NRT1.2.
NRT1.2 CEPR2 NRT1.2 PYL PYL P PYL PYL
